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DETAILED ACTION 

1 . This action is in response to the application filed on 1/21/2005. 

2. Claims 1-19 are pending. 

Specification 

3. The abstract of the disclosure is objected to because exceeding 1 50 words. Correction is 
required. See MPEP § 608.01(b). 

Claim Objections 

4. Claim 1 is objected to because of misusing semicolon in the preamble (line 1), it should be a 
comma. Appropriate correction is required. 

5. Claim 10 is objected to because of missing a period at the end of the claim. 

Claim Rejections - 35 USC § 101 

6. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

7. Claim 19 is rejected under 35 U.S.C. 101 because the claimed invention is directed to non- 
statutory subject matter. Claim 19 set forth a partitioning compiler program product that is computer 
programs claimed as computer listings per se , i.e., the descriptions or expressions of the programs, are 
not physical "things." They are neither computer components nor statutory processes, as they are not 
"acts" being performed. Such claimed computer programs do not define any structural and functional 
interrelationships between the computer program and other claimed elements of a computer which permit 
the computer program's functionality to be realized. In contrast, a claimed computer-readable medium 
encoded with a computer program is a computer element which defines structural and functional 
interrelationships between the computer program and the rest of the computer which permit the computer 
program's functionality to be realized, and is thus statutory. See Lowry, 32 F. 3d at 1583-84, 32 USPQ2d 
at 1035. (see MPEP 2106.01 "Computer-Related Nonstatutory Subject Matter^) . 
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Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for 
the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b). by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

9, Claims 1-19 are rejected under 35 U.S.C. 102 (e) as being anticipated by Aubury US 
2003/0140337 A1 (hereinafter Aubury). 

Per Claim 1: 

Aubury discloses: 

A method for partitioning a specification in a source code ([0043], "provides a 
hardware/software codesign system which receives a specification of a target system in the 
form of behavioral description, i.e. a description in a orocramming lanouaoe such as can be 
written by a computer programmer, and partitions it and compiles it to produce hardware and 
software"; [0044], "The partitioning means can include a parser for parsing the input 
behavioral description The description can be in a familiar computer language such as C, ... 
an oblioatorv partition to software or an obligatory partition to hardware"; emphasis added); 
characterized in that the method comprises the following steps: 

converting the specification into a plurality of abstract syntax trees (FIG. 4, [0122], "to 
turn the system description in the input language into an internal data structure, the abstract 
syntax tree which can be supplied to the partitioner 408"); 
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partitioning the plurality of abstract syntax trees into at least a first set and a. second 

set ([0125],'The partitioner generates a control/data-flow graph from the abstract syntax 
tree,... It groups parts of the description together into blocks, "partitioning blocks"), the first 
set of abstract syntax trees to be implemented by a first processor and the second set 
of abstract syntax trees to be implemented by a second processor ([-126], The 
algorithms all assign each partitioning block to one of the hardware resources which has 
been declared"; [0082], "The resources may be a customizable processor, a fixed processor, 
or custom hardware"). 



Per Claim 2; 

Aubury discloses: 

wherein the second processor is a co-processor (FIG. 22, [0034], "are determined for first 
and second processors for processing an application in operation 2202. Reconfigurable 
hardware is then configured in operation 2204 to provide at least one of the first and second 
processors such as programming a processor into a portion of an Field Programmable Gate 
Array (FPGA)", also. [0050], "a set of customizable (e.g. FPGA-based) processors"). 

Per Claim 3: 

Aubury discloses: 

wherein the first processor is a general-purpose processor ([0049], "a fixed processor or 
processor core"; [0341], "at least one of the processors implemented in the reconfigurable 
hardware may designed by defining an instruction width, a width of internal memory and a 
stack address width; assigning processor opcodes; defining registers; ... and defining the 
processor based on the processor description"). 



Per Claim 4: 



Aubury discloses: 
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converting the first set of abstract syntax trees to a first partial specification in the 
source code and converting the second set of abstract syntax trees to a second partial 
specification in the source code ([0143], "the compile method on the hardware compiler 
class compiles the description to hardware by converting the input description on an RTL 
description, the compile method on the Processor A compiler compiles a description to 
machine code"; [0153], "The result of the hardware compilation ...is an RTL description which 
can be output to a RTL ... using a hardware description language(e.g., Handel-C or VHKL)"; 
[0163], "The output of the software compilation/processor parameterization process is 
machine code to run on the processor together with a description of the processor to be 
used"). 



Per Claim 5: 

Aubury discloses: 

wherein the step of partitioning the plurality of abstract syntax trees into a first set of 
abstract syntax trees and a second set of abstract syntax trees comprises a step of 
out-lining at least one abstract syntax tree based on profile data (FIGS. 16-17, [0296], 
"for execution on a target system is profiled in operation 1702 utilizing a profiling tool for 
generating a profile of the model. Functions of the C executable model are analyzed in 
operation 1704 utilizing an analysis tool for estimating operations performed"). 

Per Claim 6: 

Aubury discloses: 

wherein the step of partitioning the plurality of abstract syntax trees into a first set of 
abstract syntax trees and a second set of abstract syntax trees comprises a step of 
out-lining at least one abstract syntax tree based on programmer provided information 
(FIG. 18, [0303], "In operation, a plurality of profiling functions of a profiling process are 
selected. An application having application functions targeted for implementation in 
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reconfigurable logic is preprocessed in operation 1 804 fro inserting calls to the selected 
profiling functions"; [0395], "Flow of control. ... The programmer has to decide which 
functions to call at what times for which kinds of objects"). 



Per Claim 7: 

Aubury discloses: 

A co-design method for producing a target system ([0032], "provides a 
hardware/software codesign system which can target a system"), wherein the target system 
comprises a first processor and at least a second processor ([0048]-[0051], "The sort of 
target systems which can be produced include: a fixed processor or processor core, ... a set 
of customizable (e.g. FPGA-based) processors ... a system on a chip containing fixed 
processors and an FPGA"); 



the co-design method comprising the method for partitioning a specification in a 
source code according to claim 1 ([0032], "provides a hardware/software codesign system 
which can target a system in which the hardware or the processors to run the software can 
be customized according to the functions partitioned to it ", emphasis added); also see 
discussion in claim 1 , wherein all claimed limitations also have been addressed and or 
covered in cited areas as set forth above. 

Per Claim 8: 

Aubury discloses 

converting the first set of abstract syntax trees to a first partial specification in the 
source code and converting the second set of abstract syntax trees to a second partial 
specification in the source code ([0143], "the compile method on the hardware compiler 
class compiles the description to hardware by converting the input description on an RTL 
description, the compile method on the Processor A compiler compiles a description to 
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machine code"; [0153], "The result of the hardware compilation ...is an RTL description which 
can be output to a RTL ... using a hardware description language(e.g., Handel-C or VHKL)"; 
[0163], "The output of the software compilation/processor parameterization process is 
machine code to run on the processor together with a description of the processor to be 
used"). 



Per Claim 9: 

Aubury discloses: 

wherein the second processor is a co-processor ([0050], "a set of customizable (e.g. 
FPGA-based) processors") and wherein the second partial specification is converted to 
a specification of the co-processor (FIG. 22, [0034], "are determined for first and second 
processors for processing an application in operation 2202. Reconfigurable hardware is then 
configured in operation 2204 to provide at least one of the first and second processors such 
as programming a processor into a portion of an Field Programmable Gate Array (FPGA)"; 
[0153], "an RTL description which can be output to a RTL synthesis system 414 using a 
hardware description language"). 



Per Claim 10: 

Aubury discloses: 

wherein the first processor is a general-purpose processor ([0049], "a fixed processor or 
processor core") and wherein the first partial specification is converted to object code 
by means of a compiler ([0143], "the compile method on the hardware compiler class 
compiles the description to hardware by converting the input description on an RTL 
description, the compile method on the Processor A compiler compiles a description to 
machine code"; [0153], "The result of the hardware compilation ...is an RTL description which 
can be output to a RTL ... using a hardware description language(e.g., Handel-C or VHKL)"; 
[0163], "The output of the software compilation/processor parameterization process is 
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machine code to run on the processor together with a description of the processor to be 
used"). 

Per Claim 11: 

Aubury discloses: 

a step for defining an interface between the general-purpose processor and the co- 
processor ([0039], "an interface generator for generating interfaces between the hardware 
and software"). 

Per Claim 12: 

Aubury discloses: 

wherein the specification of the co-processor comprises a specification of an ASIC 

([0039], "fixed hardware and a customizable processor. Thus, the customizable part could be 
formed on an FPGA, or for instance, an ASIC"). 



Per Claim 13: 

Aubury discloses: 

wherein the specification of the co-processor comprises a specification of a 
programmable processor ([0043], "a description in a programming language such as can 
be written by a computer programmer, and partitions it and compiles it to produce hardware 
and software"). 



Per Claim 14: 

Aubury discloses: 

wherein the specification of the co-processor comprises a specification of a 
reconfigurable processor ([0193], "the processor may be created in reconfigurable logic"). 
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Per Claim 15: 

Aubury discloses: 

wherein the interface between the general-purpose processor and the co-processor 
comprises a remote function call ([0198], "The system must dial up an Intemet service 
provider, and establish a connection with the remote game, which will running on a 
workstation"); 



the remote function call having a set of parameters ([0140], "Interfaces which are to be 
implemented using a resource which can be parameterized (such as a channel on an FPGA), 
are synthesized using the parameterizations decided by the partitioner"); 



the set of parameters comprising an identifier for the function to be called, at least one 
reference pointing to the input data of the function to be called and at least one 
reference pointing to the result data of the function to be called ([0063], "an attribute 
may be added to input code for identifying which portion of the functionality is to be put in 
software. ... the attribute may further specify a target processor for processing the software 
implementing the portion of functionality"). 

Per Claim 16: 

Aubury discloses: 

wherein the set of parameters of the remote function call further comprises a reference 
to a memory location used for storing information on the return status of the function 
to be called ([0186], "the processor starts with a definition of the instruction width, and the 
width of the internal memory and stack addresses. This is followed by an assignment of the 
processor opcodes"). 



Per Claim 17: 
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Aubury discloses: 

wherein the target system further comprises a system memory and a system bus (FIG. 
21, [0339], "a number of other units interconnected via a system bus 2112"); 

the system memory, the first processor and the second processor being coupled by 
the system bus (FIG. 21. [0039], "a central processing unit 21 10, such as a microprocessor, 
and a number of other units interconnected via a system bus 21 12... includes a Random 
Access Memory (RAM) 21 14. Read Only Memory (ROM) 2116"). 

Per Claim 18: 

Aubury discloses: 

v^^herein the general-purpose processor is a digital signal processor (FIG. 21 , [0039], "a 
central processing unit 21 10, such as a microprocessor, and a number of other units 
interconnected via a system bus 2112,.. includes a Random Access Memory (RAM) 2114, 
Read Only Memory (ROM) 21 16"). 

Per Claim 19: 

This is the compiler program product implementing all the steps of the method in claim 1, wherein 
all claimed limitation have been address and/or covered in cited areas as set forth in claim 1 . Thus, 
accordingly, this claim is also anticipated by Aubury. 

Conc/u5/on 

10. The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Anna Deng whose telephone number is 571-272-5989. The examiner can normally be 
reached on Monday to Friday 9:30 AM - 5:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Wei 
Zhen can be reached at 571 -272-3708. The fax phone number for the organization where this 
application or proceeding is assigned is 703-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto-gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 



Anna Deng 





